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AbSTRACT 

The NASA Lewis  Research Center i s  i n  t h e  process 
o f  i n s t a l l i n g  a new d a t a  a c q u i s i t i o n  and d i s p l a y  
system. T h i s  new system w i l l  p r o v i d e  sma l l  and 
medium s i z e d  ae ronau t i cs  t e s t  f a c i l i t i e s  w i th  a 
s ta te -o f - the -a r t  r e a l - t i m e  d a t a  a c q u i s i t i o n  and 
d i s p l a y  system. 

The new d a t a  system w i l l  p r o v i d e  f o r  t h e  acqui-  
s i t i o n  o f  s i g n a l s  f r o m  a v a r i e t y  o f  ins t rumenta-  
t i o n  sources. They i n c l u d e  ana log  measurements 
o f  temperatures,  pressures,  and o t h e r  s teady  
s t a t e  v o l t a g e  i n p u t s ;  f requency  i n p u t s  t o  measure 
speed and f l o w ;  d i s c r e t e  1 / 0  f o r  s i q n i f i c a n t  
events ,  and modular i ns t rumen t  systems such as 
m u l t i p l e x e d  p ressu re  modules o r  e l e c t r o n i c  i n -  
s t r u m e n t a t i o n  w i t h  a I E E E  488 i n t e r f a c e .  The 
d a t a  system i s  designed t o  a c q u i r e  data, c o n v e r t  
i t  t o  e n g i n e e r i n g  u n i t s ,  compute t e s t  dependent 
per fo rmance c a l c u l a t i o n s ,  l i m i t  check s e l e c t e d  
channe ls  o r  c a l c u l a t i o n s ,  and d i s p l a y  t h e  i n f o r -  
ma t ion  i n  alphanumeric o r  g r a p h i c a l  f o r m  w i th  a 
c y c l e  t i m e  o f  one second f o r  t h e  alphanumeric 
da ta .  

T n i  s paper  desc r ibes  t h e  system c o n f i g u r a t i o n ,  
i t s  s a l i e n t  f e a t u r e s ,  and t h e  expected impact  on 
t e s t i n g .  

INTRDDllCTTON 

I n  t h e  l a t e  ~ O ' S ,  NASA Lewis Research Center 
(LeRC) developed a c e n t r a l i z e d  d a t a  a c q u i s i t i o n  
system c a l l e d  Esco r t .  The E s c o r t  system was 
s h o r t l y  upgraded t o  a Esco r t  I 1  system which 
p r o v i d e d  d a t a  a c q u i s i t i o n  and d i s p l a y  f o r  smal l  
a e r o n a u t i c s  t e s t  f a c i l i t i e s .  The name E s c o r t  was 
chosen t o  i m p l y  t h e  system was use r  f r i e n d l y  and 
would g u i d e  t h e  user  w i t h  menus and prompts. 
E s c o r t  I 1  u t i l i z e s  a c e n t r a l i z e d  computer (m in i -  
c l a s s )  r e m o t e l y  l o c a t e d  i n  t h e  Research A n a l y s i s  
Cen te r  (RAC) b u i l d i n g .  T h i s  c o n f i q u r a t i o n  r e -  
q u i r e s  each scan of raw d a t a  t o  be  t r a n s m i t t e d  
f r o m  t h e  f a c i l i t y  t o  t h e  c e n t r a l i z e d  computer 
where i t  i s  processed and r e t u r n e d  t o  t h e  f a c i l -  
i t y  t o  be d i s p l a y e d  i n  enq inee r inq  u n i t s .  The 
c u r r e n t  E s c o r t  d a t a  system cannot be used f o r  
secure-da ta  t e s t i n g  because NASA g u i d e l i n e s  do 
n o t  p e r m i t  t ransmiss ion  o f  d a t a  o u t s i d e  t h e  
secure  area. 

I n c r e a s i n g  c o s t  o f  power and f u e l  was t h e  d r i v i n q  
f o r c e  t o  improve t h e  e f f i c i e n c y  o f  t h e  l a r q e  t e s t  
f a c i l i t i e s  i n  t h e  e a r l y  80 's .  E s c o r t  111 was 
developed f o r  t h e  l a r g e  t u n n e l s  and f u l l  s c a l e  
eng ine  t e s t  f a c i l i t i e s .  E s c o r t  1 1 1 ' s  hardware 
c o n f i g u r a t i o n  remained e s s e n t i a l l y  t h e  same as 
t h e  E s c o r t  11. The computers were rep laced  w i t h  
l a r g e r ,  f a s t e r  machines; t h e  volume o f  i n p u t  d a t a  
was inc reased  and t h e  systems c a o a b i l i t i p r  were 
enhanced. E s c o r t  111 's  r e a l - t i m e  d i s p l a y s  p ro -  
v i d e  t h e  research  eng ineer  w i t h  a means t o  eva l -  
ua te  h i s  c r i t i c a l  d a t a  and make c o r r e c t i o n s  
r e l e v a n t  t o  h i s  t e s t  m a t r i x  and t h e r e f o r e ,  de- 
c rease t h e  l e n g t h  o f  h i s  t e s t  runs .  There a r e  
c u r r e n t l y  60 E s c o r t  I 1  and 5 E s c o r t  I11 d a t a  
a c q u i s i t i o n  systems a t  Lewis  Research Center .  

An improved d a t a  a c q u i s i t i o n  system evo lved  f r o m  
t h e  E s c o r t  I 1  and Esco r t  I11  systems and i s  
c u r r e n t l y  be ing  i n s t a l l e d  a t  Lewis  Research 
Center.  T h i s  new system, des igna ted  E s c o r t  D, 
was designed t o  accomodate sma l l  t o  medium s i z e d  
ae ronau t i cs  t e s t  f a c i l i t i e s  c u r r e n t l y  t e s t i n q  
r o t a t i n g  machinery.  R o t a t i n q  mach inery  r e q u i r e s  
c l o s e r  m o n i t o r i n g  o f  t h e  h e a i t h  parameters.  
f a s t e r  scan r a t e  w i l l  p r o v i d e  f a s t e r  l i m i t  check- 
i n g  o f  iheaitth pa iamete i s  and r e a l - t i m e  updates o f  
t h e  o p e r a t o r s  d i s p l a y .  
hardware, h i g h  d e n s i t y  s to rage  dev ices ,  l ow  c o s t  
hardware, and a need f o r  secure-data t e s t i n q  have 
chanqed t h e  hardware c o n f i q u r a t i o n  o f  t h e  new 
d a t a  a c q u i s i t i o n  system. 
d i s t r i b u t e d  a r c h i t e c t u r e  w i t h  a mic rocomputer  
l o c a t e d  i n  each t e s t  f a c i l i t y .  Each f a c i l i t y  
d a t a  system has t h e  a b i l i t y  t o  be  a stand-alone 
system f o r  secure-data t e s t i n g .  

GENERAL SYSTEM DESCRIPTION 

The new system c o n f i g u r a t i o n  u t i l i z e s  a d i s -  
t r i b u t e d  a r c h i t e c t u r e  approach. The c o n f i g u r a -  
t i o n  ( F i g .  l ) ,  i n c l u d e s  a f a c i l i t y  microcomputer 
connected th rough  a network t o  a c e n t r a l l y  l o -  
c a t e d  computer c o n f i g u r a t i o n  r e m o t e l y  l o c a t e d  i n  
t h e  RAC b u i l d i n g .  Dur ing  a research  t e s t ,  t h e  
f a c i l i t y  microcomputer per fo rms as a stand-alone 
d a t a  system w h i l e  execu t inq  a l l  r e a l - t i m e  tasks .  
The c e n t r a l l y  l o c a t e d  c l u s t e r  w i l l  be used f o r  
a p p l i c a t i o n  s o f t w a r e  development, downloading o f  
developed s o f t w a r e  modules, up load inq  and s to raqe  
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The E s c o r t  0 has a 



o f  f a c i l i t y  t a b l e s  and f i l e s ,  p o s t  p r o c e s s i n g  o f  
da ta ,  and t r a n s m i t t i n g  da ta  t o  a d a t a  c o l l e c t o r  
f o r  a r c h i v a l  s to rage.  

The c l u s t e r  c o n s i s t s  o f  two mass s t o r a g e  sub- 
systems connected  t o  f o u r  computers t h r o u g h  a 
s t a r  c o u p l e r .  The f o u r  computers a r e  nodes o f  a 
baseband L o c a l  Area  Network (LAN). The c l u s t e r  
i s  c o n f i g u r e d  i n  t h i s  manner t o  p r o v i d e  a means 
f o r  o t h e r  nodes t o  communicate w i t h  any  o f  t h e  
computers  i n  t h e  c l u s t e r  on a 10 Megabyte commun- 
i c a t i o n s  pa th .  The baseband c o a x i a l  c a b l e  p ro -  
v i d e s  t h e  two  way communications p a t h  between t h e  
c l u s t e r  and t h e  f a c i l i t i e s  t h r o u g h  t h e  r o u t e r .  

The r o u t e r  i s  a minicomputer t h a t  connects  d i -  
r e c t l y  t o  t h e  c o a x i a l  cable. I t  i s  a d e d i c a t e d  
communicat ions system i n  t h e  LAN t h a t  t r a n s f e r s  
messages f r o m  nodes o f  t h e  LAN t o  remote  nodes 
( f a c i l i t y  microcomputers) and v i c e  versa .  Un- 
s h i e l d e d  t w i s t e d  p a i r  te lephone l i n e  i s  t h e  
medium used t o  connect  t h e  r o u t e r  t o  t h e  t e s t  
f a c i l i t i e s  microcomputer.  Modems a r e  used t o  
t r a n s m i t  and r e c e i v e  t h e  s i g n a l s  f r o m  t h e  remote  
s t a t i o n s .  

As  shown i n  F i g .  1, two  o f  t h e  computers i n  t h e  
c l u s t e r  a r e  connected  t o  t h e  CATV Lab Data  Bus 
(broadband c a b l e ) .  The p r i m a r y  pu rpose  o f  t h i s  
c o n n e c t i o n  i s  t o  p r o v i d e  a p a t h  f r o m  t h e  t e s t  
f a c i l i t y  t o  a Data  C o l l e c t o r  f o r  a r c h i v a l  s t o r a g e  
o f  r e s e a r c h  d a t a  read ings .  
computer a c q u i r e s  and s t o r e s  t h e  d a t a  r e a d i n g s  
l o c a l l y  on d i s k .  
o f f - l o a d e d  f r o m  t h e  d i s k  t h r o u g h  t h e  r o u t e r  t o  
t h e  c l u s t e r ;  t h e  c l u s t e r  f o r w a r d s  t h e  d a t a  t o  a 
D a t a  C o l l e c t o r  f o r  a r c h i v a l  s to rage.  The l i n k  
between t h e  f a c i l i t y  computer and t h e  r o u t e r  
wou ld  be d i sconnec ted  f o r  secure-data t e s t i n g .  
When t h e  system i s  used f o r  secure-da ta  t e s t i n g ,  
a l l  r e a l - t i m e  tasks ,  da ta  s to rage,  and pos t - run  
p r o c e s s i n g  w i l l  be done on t h e  f a c i l i t y  computer 
i n  a secure  environment.  

FACILITY COMPUTER HARDWARE 

The f a c i l i t y  computer system was des igned t o  
p r o v i d e  c o n t r o l  of a l l  p e r i p h e r a l  1 /0  dev ices  and 
t h e  run - t ime  p rocess ing  o f  a i l  d a t a  r e l a t e d  t o  
t h e  exper iment .  As shown i n  F i g .  2, t h e  h e a r t  o f  
t h e  f a c i l i t y  d a t a  system i s  a mic rocomputer  w i t h  
a 32 b i t  c e n t r a l  p rocess ing  u n i t ,  3 Mbytes o f  MOS 
memory (expans ion  c a p a b i l i t y  t o  9 Mbytes) ,  and a 
f l o a t i n g  p o i n t  p rocessor  t o  i n c r e a s e  t h e  speed o f  
f l o a t i n g  p p i n t  opera t ions .  

The m i c r o  has t h r e e  s to rage dev ices .  A 7 1  Mbyte  
Winches ter  d i s k  d r i v e  i s  p r o v i d e d  t o  suppor t  f i l e  
and d a t a  s to rage.  There i s  a 95 Mbyte c a r t r i d g e  
t a p e  d r i v e  u n i t  t o  backup t h e  Winches ter  d i s k  o r  
s t o r e  data.  I n  a d d i t i o n ,  t h e  system has a 800 
K b y t e  dua l  f l o p p y  d i s k  d r i v e  wh ich  p r o v i d e s  a 
means o f  l o a d i n g  so f tware  i n t o  t h e  m i c r o  i f  t h e  
communicat ions l i n k  w i t h  t h e  c l u s t e r  i s  l o s t .  

There  a r e  two e i g h t - l i n e  asynchronous, d i r e c t  
memory access (DMA) m u l t i p l e x e r s  p r o v i d e d  t o  
a l l o w  i n t e r c o n n e c t i o n  between t h e  computer and 
s e r i a l ,  E I A  RS-232-C i n t e r f a c e  dev i ces .  The 
system can suppor t  a maximum o f  f o u r  independent  

The f a c i l i t y  m ic ro -  

The da ta  i s  a u t o m a t i c a l l y  

a lphanumer ic  d i s p l a y  u n i t s .  
f a c i l i t i e s  w i l l  have two  c o l o r  d i s p l a y s  t o  moni- 
t o r  and d i s p l a y  r e s e a r c h  i n f o r m a t i o n  f r o m  t h e  
exper iment.  I n d i v i d u a l  d i g i t a l  d i s p l a y s  ( I D D ' s )  
a r e  p r o v i d e d  t o  d i s p l a y  c r i t i c a l  r e s e a r c h  param- 
e t e r s .  The IDD's  have a b u i l t - i n  da i sy -cha in  
c o n n e c t i o n  scheme wh ich  enab les  a maximum o f  32 
IDD's t o  be  connected  on one s e r i a l ,  asynchron- 
ous, E I A  RS-232-C l i n e .  Each ID0  i s  a s i n g l e  40 
alphanumeric c h a r a c t e r  d i s p l a y  d e v i c e  t h a t  i s  
i n d i v i d u a l l y  addressab le .  
c h a i n  scheme, t h e  IDD 's  can be  l o c a t e d  anywhere 
i n  t h e  c o n t r o l  room and a r e  n o t  r e q u i r e d  t o  be  
c l u s t e r e d  i n  a group. 

The u s e r  communicates w i t h  t h e  system b y  t e r m i n a l  
o r  d i s c r e t e  i n p u t .  The t e r m i n a l  i s  an asynchron- 
-JUS, 30 c h a r a c t e r  p e r  second conso le  model whose 
f u n c t i o n  i s  t o  p r o v i d e  a l o g g i n q  o f  t h e  i n t e r -  
a c t i o n  between t h e  u s e r  and system. The second 
method o f  user-system i n t e r a c t i o n  i s  t h r o u q h  an 
o f f - t he -she l f  number e n t r y  pane l  (NEP). S p e c i a l  
f u n c t i o n s  a r e  ass igned t o  t h e  b u t t o n s  t o  a l l o w  
t h e  u s e r  t o  c o n t r o l  t h e  o p e r a t i o n  o f  t h e  d a t a  
system. A few o f  t h e  s p e c i a l  f u n c t i o n s  a re :  
r e c o r d  da ta ,  change t h e  d i s p l a y  page, d i s p l a y  
e n g i n e e r i n g  u n i t s ,  d i s p l a y  m i l l i v o l t s ,  and p r i n t  
a copy  o f  t h e  CRT. 

A l a s e r  p r i n t e r  i s  p r o v i d e d  t o  genera te  b l a c k  and 
w h i t e  h a r d  c o p i e s  o f  t h e  d a t a  b e i n g  d i s p l a y e d  on 
t h e  CRT's a t  a maximum r a t e  o f  12  pages-per- 
minute.  I n  a d d i t i o n ,  t h e  l a s e r  p r i n t e r  w i l l  
genera te  h a r d  cop ies ,  p r i o r  t o  t h e  run ,  o f  c a l i -  
b r a t i o n  c o e f f i c i e n t s ,  c o n v e r s i o n  cons tan ts ,  and 
p re - run  f i l e s .  

The re  a r e  two independent,  DMA, I E E E  488 Bus 
I n t e r f a c e s  p r o v i d e d  t o  i n t e r f a c e  t h e  microcom- 
p u t e r  t o  t h e  General  Purpose I n t e r f a c e  Bus (GPIB) 
con fo rm ing  t o  t h e  I E E E  488 s tandard .  One o f  
t h e s e  i n t e r f a c e s  w i l l  be  used i n  c o n j u n c t i o n  w i t h  
an e l e c t r o n i c a l l y  scanned p r e s s u r e  system. 
maximum o f  1024 p r e s s u r e  p o r t s  can  be  reco rded  b y  
t h e  f a c i l i t y  d a t a  system. Each p r e s s u r e  p o r t  has 
i t s  own p r e s s u r e  t ransducer .  The t r a n s d u c e r s  a r e  
m u l t i p l e x e d ,  d a t a  c o n v e r t e d  t o  e n g i n e e r i n g  u n i t s  
and t h e  r e s u l t  passed t o  t h e  m i c r o  o v e r  t h e  I E E E  
488 i n t e r f a c e .  The second i n t e r f a c e  i s  used t o  
communicate w i t h  commerc ia l l y  a v a i l a b l e  dev ices .  

A f r o n t  end subsystem p r o v i d e s  t h e  p a t h  f o r  ana log  
v o l t a g e s  f r o m  f a c i l i t y  i n s t r u m e n t a t i o n .  The 
subsystem p r o v i d e s  t h e  m u l t i p l e x i n g  w i t h  a 
th roughpu t  up  t o  10 kHz. 
channe ls  can  b e  i n p u t  a t  g a i n  ranges  o f  5 mV, 
10 mV, 20 mV,. . . . .2.56 V, 5.12 V, and 10.24 V .  
The subsystem can  a l s o  p r o v i d e  f o r  d i g i t a l  I /O ,  
d i s c r e t e  I / O ,  and f requency  measurements t h r o u g h  
s t a n d a r d  p l u g - i n  cards .  

F o r  secure-da ta  t e s t i n g ,  a p o r t a b l e  s t o r a g e  
subsystem w i l l  be  connected  t o  t h e  mic rocomputer  
and t h e  l i n k  t o  t h e  r o u t e r  w i l l  be  d isconnected .  
The p o r t a b l e  subsystem w i l l  c o n s i s t  o f  a d i s k  
u n i t  capab le  of  r e c o r d i n g  52 Mbytes o f  f o r m a t t e d  
u s e r  d a t a  on e i t h e r  a 26 Mbyte f i x e d  d i s k  o r  a 26  
Mbyte  removab le  d i s k .  
subsystem a l s o  i n c l u d e s  a magnet ic  tape,  capab le  
o f  s t o r i n g  46  Mbytes of  u n f o r m a t t e d  da ta .  

The m a j o r i t y  o f  t e s t  

Because o f  t h e  da isy -  

A 

A maximum o f  512 ana log  

The p o r t a b l e  s t o r a g e  
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FACILITY COMPUTER SOFTWARE 

The E s c o r t  D s o f t w a r e  suppor t s  two separa te  and 
independent environments,  " run- t ime f u n c t i o n s "  
and " o f f - l i n e  pre- run  f u n c t i o n s . "  A s o f t w a r e  
f l o w  d iagram o f  a t y p i c a l  scan o f  d a t a  i s  shown 
i n  F i g .  3. 
f r o n t  end subsystem and a l l  t h e  modular i n p u t s .  
The raw d a t a  i s  packaged i n t o  an accep tab le  
fo rmat  f o r  t h e  run- t ime m o n i t o r  t ask .  
c o n v e r t s  t h e  raw d a t a  i n t o  enq ineer ing  u n i t s ,  
so l ves  t h e  performance c a l c u l a t i o n s ,  l i m i t  checks 
t h e  des igna ted  da ta ,  and passes a snapshot o f  the  
e n g i n e e r i n g  u n i t s  t o  t h e  h i s t o r y  f i l e  t o  be  saved. 

The p r i m a r y  purpose o f  t h e  h i s t o r y  f i l e  i s  t o  
p r o v i d e  a reco rded  h i s t o r y  o f  a s i g n i f i c a n t  
event .  The f i l e  can be a h i s t o r y  o f  p r e f a i l u r e  
and p o s t f a i l u r e  da ta .  
c i r c u l a r  f i l e  t h a t  can c o n t a i n  b o t h  sampled and 
computed da ta .  
e i t h e r  t h e  same as t h e  systems o r  some m u l t i p l e  
o f  it. 
however, i t  can be s t a r t e d  o r  stopped b y  opera to r  
a c t i o n ,  preprogrammed l i m i t  v i o l a t i o n ,  o r  t h e  
occu r rence  o f  a s i g n i f i c a n t  event .  

The r e s u l t s  o f  t h e  run- t ime m o n i t o r  t a s k  (con- 
v e r s i o n s ,  per io rmance c a i c u i a t i o n s ,  ana i i m i t  
checks) a r e  made a v a i l a b l e  t o  e i t h e r  t h e  d i s p l a y  
t a s k  o r  b o t h  t h e  d i s p l a y  and d a t a  r e c o r d i n g  
tasks .  The d i s p l a y  t a s k  massages t h e  d a t a  i n t o  
t h e  c o r r e c t  f o rma t  f o r  t h e  CRT d i s p l a y s  and 
IDD's. Converted and computed d a t a  w i l l  b e  
d i s p l a y e d  a t  a va r iab le ,  s e l e c t a b l e  r a t e .  The 
minimum update  r a t e  i s  once-per-second f o r  a l l  
channe ls .  
d a t a  r e a d i n g  i n t o  t h e  c o r r e c t  f o rma t  and sends i t  
t o  a Data  C o l l e c t o r  f o r  a r c h i v a l  s to rage .  A 
r e c o r d  o f  d a t a  can i n c l u d e  r e s u l t s  o f  performance 
c a l c u l a t i o n s  as w e l l  as t h e  acqu i red  channel  data. 

A t a s k  acqu i res  t h e  raw d a t a  f r o m  the  

T h i s  task  

The h i s t o r y  f i l e  i s  a 

The f i l e s  i n p u t  r a t e  can  be  

Norma l l y  t h e  f i l e  i s  always a c t i v e ,  

The d a t a  r e c o r d i n g  task ,  packages the  

Sof tware  suppor t  f o r  " o f f - 1  i r i e  p re - run  f u n c t i o n s "  
c o n s i s t s  o f  s imu l taneous i n s t r u m e n t a t i o n  c a l i -  
b r a t i o n  w i th  s e l e c t a b l e  s t a t i s t i c a l  a n a l y s i s .  
User f r i e n d l y  e d i t o r s  a r e  a v a i l a b l e  t o  c r e a t e  c r  
m o d i f y  run- t ime t a b l e s  o r  d i s p l a y s .  Tasks e x i s t  
wh ich  genera te  s e l e c t a b l e  d i s p l a y s  o f  "groups of  
channe ls "  i n  raw counts ,  m i l l i v o l t s ,  o r  eng ineer -  
i n g  u n i t s  t o  a i d  t h e  t e c h n i c i a n  i n  t r o u b l e -  
s h o o t i n g  i n s t r u m e n t a t i o n .  An a d d i t i o n a l  p re - run  
group o f  t a s k s  p r o v i d e s  f o r  t h e  s i m u l a t i o n  o f  an 
a c t u a l  t e s t  r u n  w i t h  f u l l  suppor t  o f  a l l  p e r i -  
phe ra l s .  The s i m u l a t i o n  uses known p re -de f i ned  
c o n d i t i o n s  f r o m  e i t h e r  a f i l e  c r e a t e d  by t h e  use r  
o r  a p layback  o f  p r e v i o u s l y  reco rded  t e s t  da ta .  
T h i s  s i m u l a t i o n  i s  a p o w e r f u l  checkout  t o o l  s i n c e  
i t  can be used t o  v e r i f y  t h e  v a l i d i t y  o f  so f tware  
m o d i f i c a t i o n s ,  o v e r a l l  system read iness  and as an 
a i d  i n  t r a i n i n g  f a c i l i t y  use rs  and opera to rs .  

SUMMARY 

T h i s  modern s t a t e - o f - t h e - a r t  d a t a  a c q u i s i t i o n  
system w i l l  p r o v i d e  f o r  t h e  a c q u i s i t i o n  and 
d i s p l a y ,  i n  rea l - t ime,  o f  a v a r i e t y  o f  i n p u t  
dev i ces  and types .  The system has t h e  c a p a 9 i l i t y  
o f  be ing  e i t h e r  a node i n  a d i s t r i b u t e d  network 
o r  a stand-alone system. The f a c i l i t y  d a t a  
system i s  s e l f  c o n t a i n e d  d u r i n g  secure-data 
t e s t i n g .  I f  a f a i l u r e  occu rs  i n  t h e  communica- 
t i o n s  p a t h  t o  t h e  c l u s t e r ,  E s c o r t  D w i l l  be a 
stand-alone system and s t o r e  t h e  research  d a t a  
l o c a l l y .  
f r i e n d l y  by  p r o v i d i n g  a p rompt ing  environment.  
The improved f l e x i b i l i t y  i n  t h e  s o f t w a r e  w i l l  
p r o v i d e  f a s t e r  t u r n  around t i m e  t o  accomodate 
c o n f i g u r a t i o n  changes i n  t h e  exper iment .  F a s t e r  
update  r a t e s  o f  t h e  d i s p l a y s  and l i m i t  checkinq, 
w i l l  enhance s e t t i n q  t e s t  c o n d i t i o n s  and p r o v i d e  
b e t t e r  p r o t e c t i o n  o f  t h e  exper iment .  

The E s c o r t  D d a t a  a c q u i s i t i o n  system i s  a ma jo r  
improvement i n  t h e  d a t a  r e c o r d i n g  c a p a b i l i t i e s  
f o r  sma l l  and medium s i z e d  research  f a c i l i t i e s  a t  
NASA Lewis Research Center.  

The system has been des igned t o  be use r  
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